analysis of the Ca 2ϩ sensitivity of the release machinery has only been performed in three neurons to date: the retinal ON bipolar cell, the cochlear hair cell, and the presynaptic neuron at the calyx of Held. Despite profound differences in their physiological properties, each (Kreft et al., 2003) . However, the large pool of mem-
. Bright light hyperpolarizes a rod to ‫ف‬Ϫ55 mV, nature of neuronal exocytosis is further supported by at which potential both Ca 2ϩ entry and exocytosis are studies in which the relationship between the concentraminimal. In one study, the Ca 2ϩ threshold for continuous tion of Ca 2ϩ near release sites and the rate of exocytosis exocytosis in this neuron was estimated to be in the has been directly ascertained. However, such detailed low micromolar range (Rieke and Schwartz, 1996) . By contrast, a 10-fold higher estimate was reported by another group that examined membrane fusion in re-brane that fused in the latter study was poorly defined and greatly exceeded the number of ribbon-associated vesicles (present study; Kreft et al., 2003) . Thus, this study may have included contributions from numerous vesicles outside the releasable pool that were not fully prepared for fusion, precluding an accurate comparison of the exocytotic properties of vesicles in the releasable pool between the photoreceptor and other neurons.
In the present study, we examine the fundamental properties of synaptic exocytosis in the rod photoreceptor, making it only the fourth vertebrate neuron to be examined at this level of detail. Our data reveal an unusual linear relationship between Ca 2ϩ influx and synaptic exocytosis, and we show that this linearity is at least partly due to the presence of a novel, highly Ca Figure 2B , show the increase Exocytosis Evoked by Membrane Depolarization in capacitance evoked by a depolarizing pulse as a funcIn the rod photoreceptor, the exocytotic response tion of pulse duration. This relationship was fit by a dual evoked by Ca 2ϩ influx through voltage-gated channels exponential, indicative of two kinetic components of has not been characterized. We used capacitance meaexocytosis with mean time constants of 5.6 and 298 ms surements (Lindau and Neher, 1988) to monitor exo-( Figure 2B , solid line). The amplitudes of these compocytosis evoked by Ca 2ϩ influx in isolated rod photorenents were 92 fF for the faster (inset, Figure 2B ) and ceptors that lacked outer segments but retained their 210 fF for the slower. Assuming a 45 nm diameter vesicle synaptic terminals, as illustrated in Figure 1 . In this ex-(see below), this corresponds to the fusion of ‫0161ف‬ ample, a 5 s voltage step from Ϫ65 mV to Ϫ5 mV trigand 3680 vesicles, respectively. The amplitude estimate gered a 220 fF increase in capacitance that was followed of the faster component is regarded as an upper limit, shortly thereafter by restoration to near its prestimulus since the shortest duration tested (12 ms) was longer value ( Figure 1A Figure 3A , a short depolarizing pulse creases were observed only in freshly dissociated phoof 10 ms applied to the presynaptic rod evoked an intoreceptors with intact synaptic terminals and were ward PSC of 60 pA in the bipolar cell, while a longer blocked by 100 M external Cd 2ϩ (500 ms, Ϫ65 to Ϫ5 mV, 
